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* -> T 
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©»-fl:»ttj&»&iBjS£ii5ll»#>gi, 2 £ fc (i 
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<o b 





CD 3B S p°p . 

5. ml !2 13 S p°p # & #J © I* fc $> 9 , SPT-ft^-$^S'bOT-fcSHfIIE#M*« 
<o ^ T fi *» fc 15 fc © ft V « « © n S p d p „ 

5S;j**&*ro^fcfe5S^Il5#rt*^o^^-fJ^^^fciE*coStB^«ropfi l ?p (> 

7. HfFlSp^p p p^- 0 |co§2~3I5l^5>tfTSlP 5 H2)7R^. If. ig * ?L §g 

fpfJ)5V>llf 3 3f-h«»f |Ctjl>t, * y 2/ 3? £ ^ -t 5 fc ib fc » ft? £ fl 
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9. k hifeSWfcft, — B m fi8~ 400ragCD ^ T ^ - h £ it 10~ 500mg(D 
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^4r»-fr**ifcfl(IIE#«l*qi<OP«EfD*-igico*l.2~l.6^5A©ffl*-cf9:^. 
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[ ?§ m <o m » 4 h m ) 

* * *y f - -tf , ^ /w * * K Kt-fci(/f t->7^ - hcD^ffl 
&flf# if 

* * w tt , w *& r t a e> n . HaaiFKiHaufc^jja^^^fcrnyBwjsifeK 
■ its. 

B (O y 7 J* m & m X- h Z, ^ V => ? ¥ a >>*^»i:«5fc«>©^rf6tt«r**-f- 

* t>l:»lo»*<!BTO»*4'bBf)4>ii!i:5jE5 5 . 
S W © » * 

*L©*r#$*fi*-rafc»i::?* h^;^^^ f^-f t->7^- h 

Tn^-r>7^-p<-->3yf--t*^, 7 r ■< A* 5 . If * ^ * , ^-CTn^T^-fe 
7->3 yiio. 7195912J <D PJ ft «J t? ifc b tl X <^ 5 <fc 5 t- , T M io ,fc t£ f& © $§ © 

tl^, |5]^lRl±*^^D^^^ (Campylobacter jejuni) t * V 

fcT D ->< ^ 3 ]) (Campylobacter coli) \C %t L T S © h 5 * £ * 1" 5 £ i: 
4S*Jilt^5. EP^ffFO 397227I4 !1 * x U TjgW&g©/;:*);:*^©}!*©? 

6. 5%ffi . #J x. tfpH3. 25~6© P Hffi 1: 1 1 5 r }: #1 f t 5 . 

fc„ t> L < 12 . ffife, BU< (l^V — J- (Brassicaceae) SftOfcC 
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« i If ^ 7 -V * (Bassica) JS <D « ( >T — 3? <D * -< V M ) & ± > ~f t° 7, (S 
inapis) (0iJx.tf7J7->-7-Oa^) *»e>3»**ixfcf'd-->r*-h 

^Uig^gfffi ( h U ? A i§ ^ & ) , ±JR7*#!JiiSfcfl;fc < ffl 8Mb ^ if * iy r> 
•M . # i iHtit <£> @ ft: il $ ( jg $ * /< 5 K ) f ©^;^Jf> F Ft-#S 

* 38 H IE i 5 St S m » © M S & 14 . «nc » * * fc « «*i © » -c » * 1- ^ s ■* * 

*15:H, 3£ H S p d d # ® B# P.Sj tfi~24B*m) O*Sltj)iJ)5(0T'llf 

*vi:'d/^ ^ t* — y a ^ ^ ^ jr i t t %l ft *n e> ax x v* m tc ^ -f a> ie p a 

fetfhZ t^m^Z-biitiMmThZ. is £ ^1983~ 1984^ \c x B^*3J:u:i» 
ix fc # , - o £ ft; (4 1 987*F (E ~- y 3 /< ^ * f n y {r & £> P> ix fc „ i •? 3E 51 1£ & 14 

m- t* « , * k $ ax fc & m a * * > f o * 9 9 9 j <d m o mm h %z < m k z> 

fc Zikicuw 1989¥£H$, raJH<olB«tt'-tix a flcoK*^*. e> ix» !>=»/< 

*yfD/<^ fc ^ y 3 /< ? ? fc © ffl \C it * t ft it V ft 1" 5 o 1989*F 10J3 © 

fU t? ^ r International Journal of Systematic BacteriologyJ © 397~ 405^S — 

>j \z *s v x % a ft ^ y 3 /< * * f n y 1 1- s i 1 it * y f d /< ^ ^ 1 a n § 
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©ftt*ii^£H*©-oT'fc5;i£a^o^©f*ifcT'*£;ft,T^.5„ gb< , 

tJ:«lfc1-5E»H:#ftL*V^. » * , #>fc-nX : ??©^&iiE^$n ! @£ ! &gi 
L fc ^ . J8«!H:aiirB6*««*Lfc-tixifl:-e}Hi«ci-5 0 I A» L , * > f n ^ ^ 
*©«ftfcJ:9 3ISfiw£;h,fc**| fly* 

<fc p^ef&5«i4TfE<Die«d^^e)A^t/i5J;9{c. ^ y 3 a ^ ? f d y © *g & © 

itx-m* *) . t wcttiiJiuiji.&iKs^y 3 /< * * tr ci y ® k ^50^ © a 
p © 40~ 50%jJ5 glLtv^; ir^W^ElcioTEM^tLfc. 

I^pE, ft iS * fc tt «BI » S , fcJ:i;'>4< i ti^^?l|grt: II; 
*ti£< f ^jitv^i->^fAOSli^il5: i: # 9! b T? fc S „ 

^^8te8§v'X7 1 i>£5$CgL&^, ) L fc «s o T > ■£©!!&(*, — y = /< * * I* B 

© s* is no* ^ ticiittSiiaticgSL,, Ki»ttSri»jartT?a»i-r5*»e>T?as)») 

So *W 8 # ifcfflJiS l*9 lH jilt 5 t © EESOi teftl X. t£ Tjournal of Clinical Patho 
logyj 47# , 699~ 704-< — v 5 s Noach nfy-^/M, © r^i) a/^^fa 
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# * t © 25 Bl & X v> 5 . 

("Manual of Clinical Mi crob i ol ogyj ^6fig, P. Murray, E. Baron, M. 
Pfaller. F. Tenover, R. Tolken, ASM?" U x !7 •> V h > , 1995*F X CO tH fig 

(c I* , fe3«co#5fCcoif&tt»gTTco#ftttt£<£#LT, *<0>%lt£to&tt 

r LakartidningenJ CO 12 * CO tp |C 11 ( 4268~ 427 1 ^ — *J ) , ^ ]) 3 /< ? $ fc° o 
*» t> 6 "f , ico^t^tiSr^K-rsrtttBilT-fcS,, 'rco*B®(4Wco/»v^*S)gco 
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i-5a#oR«tt»»i»iJfifc»LTlB^-¥-it5As» »«©««« 51 tar* ft 

+ -»»ft*fc : £Ltf«i:A/iri-'*-C©»#fcoV*-C, - y =• /< * * tr n !lg 
KiORWSnfcW^SrP^ftrir^-et*. * > ffflt*K£ltrft# ©60- 
80X14- y a v< * * tr n 9ItiO.«ai«:atU^5as. j e©M*ttt4+-}fJ5§ 
m*le:Bi1-5 «fc 9 t>*3l*. 

± IE © 4 5 Id , — y 3/^?fn!)ti5S^tt-HJT'lf^v^ (bi smuth 
) , > hn=y/-/P (Metronidazol) *3 4 * © ft *H£ T * =* V -> !J V (Amoxo 
cillin)* fc «T h 7 > * y > (Tetracyklin) IU 5teI^©£lteS, * fc 14 

b-fo tH-* $ iifci&*f460~80%©?&* «r 5. 

. Si:ftfe«©ttfflSr«iji3si-5s«?ds#ft-t5„ LfcAJoT, m<omomm&miz 
*£«©#*» ft & 93 

* tr n y \c n -t s ¥ *& X- %i m W ft B 14 # ft u ft a» o „ 

* © fc © p K p B p £ f£ S fc ft , **WtLftiPot. 7 ? \"</v**ci/y- 
M ( lactoperoxidase) „ f- Jr *S T %~ — h ( t h i ocy ana t e s) }o 4 TJ* ^< & -> K 
K "J" — (peroxide donor) £ £ tf St £ til 9. £ ffl V 5 £ t K J; 9 , ft DJ |C W & S ft 

# « ft M » £ K <ff T* f& « -f 6 r t 14 L tf L tf *J flg -e fo 5 # , PJ iW B £ £ ft 
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5. *©J:5fcf&*«t***.» **H»**tt»V*. L fc # o T , ± 15 CD 7 * h 
-s/w * * ^ - -tf jfi £. ft -c ^ y =« /< * 9 f a D <ote«i:^iI«n?fe5r i*iE 

*ftWttB*fi*:lt{fcL, «OttlSaiftt«tlc«>iM«OAIK«r#Hti-6. 

25ml 7* /Hz =7 7* P * (pH7.4) +0. lml^ !) ^ ^ ^ a y S ttNCTCl 1637£ 3* tD 
7?*3fTa£-Lfc. *fflB£»$?^ttSiig<P -C48^mitlJK £ * „ -t © ft % 48 

1. Jtft*. SSSsiP ; 

2. f t->7^~ h , 35mg/l ; 

3.5 * h ^< H- * ^ - -2-^ 3 - x -9 ju a - * * * i/ 9 — He */ T * - 

h » 50mg/ 17 9 V * * •> 9 - -2 (25l)/ml ; 4. 5g/ 1 ^ = - X ; 6. lmg/ 

1 n - x ^- *, 9 - if (200U/mg) ; 35rag/ 1 f- * is T * - K 

SI 





0 loglOcfu/ml 
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2 
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3 


8.3 


0 



ft » <ff "C ft <b ft It £ % 14 , - y a /< * * * n &ftftat*ft9J«>|| 
* fi *s * JB S ii T a» b o~ 241* HI ft ft f> n fc w i ^ /T L t ^ 5 , 



( 10 ) #^2 00 0-50 9 3 6 7 

at6fcJ6lcf ^ h # fi 1 *> *i fc „ 

ffi . ^/l^ty^P^ (pH6. 0) BraSUtfc^D 3/^^ t'P yf 

Bii^yy^^^f v> (50m g /i) staj^tsl, ^«^%R^iD^^ 0 mm 

£0. 6B#P3& ^ 241$ IBB I- TSTSffc L fc. R $t $ Jx fc 0 1 <Z> 0 m * 0 AllKSr#ffi $ 
ftfct^o r tf> H i- T . ftSliarofeSl^ilt^^ ^lTV^^ : 

2. is y-H+y? h ^As** i/4f — H + 9 & a — * +SCN (fttt 
^ * v- T * - b ) ; 

3. Mg02 + 7^ F^/I/t^rv^y-f + + SCN ; 

5. jU =i — * i/ ? — if + 7'^ h^yu^-^ri/y — ^ + ^^3— ^ +SCN+ 7 9 

h 7 * y > 0 

^ y ^ ^ b" d DiS:illlBrtf8t:iS:*Ltv>5 0 
-7 » * T* (7) gF % 

^ ft : 30-7 ^^^^.y n ^ ^ e n !Hc Jg Jfe £ -fr fc ; »i?:»ir ^?,70 | 
^iS»t PCRft J: 6 ft SE K J: »9 fi 1 fc> ft fc 0 
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O#10^?X) ) Id # 17 it ; &&.m?Jl'-7<Dm-?^-7<r>-*<>Xl*±.&.(Dtfi 

y y > id i <o ^± ic l it m m n » * e> ti tz „ 

T^-hS:^tffetBI%®5r*0x/-Co * Id A? L 

. — El l£ O # 0. 1ml - 0 = Ek 7 Bf B 1l;lJfcotS^Lfc 0 ^ O & , ltf>(Dii 
5® t PCR# *rO^*-|C<tt3-7>>^W^y 3 ^ ^ f n y (D^ftrofrLV^flTSr^f 

*S S : r Wgf li, Jfc g if - y * © 5 8E <r> £ ;* # * tz. ^ y 3 '< 

ftlyjws^^^/w — :/ k *s -c , ioE©5*>7E2J s if?i^tt-c, ^> y = /■< ^ ^ tr. n 
ftgfe r# x. m -i* g£ ^ - 7" ^ tj ^ t I* , ioe «o o h8m&mMm& -e #> o 
c *i o & * is , ^fitffi^K^s^yn/^^^fn »tf&&tt<f>-?t>Bl»-c$& 

h h f (£> g£ 

7A^5roW5EldS^$*Lfc„ -r-iTOtSft^#l4---y =i s< ? p fn y id gi & 
»tt*#t±1B©tt»»K^5 0 lBH6»WK:^.it feix. * ti t m b# IdLOSEC (» 

v 5 I4-0H[h15jP>H, £ I8J i L T & , 3-;//i'h*fcl*<^3 3U-hjfc;ftriS£j: 
Id M <b ti fc . 



(12) M2 0 0 0-5 0 9 3 6 

^ot«ft©7AI II *& » ^ b 1" "C # # fc ^ (7) m & # fc o fc o 

3*2 
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7 




1.97 


1.7 


1.36 


0.87 


0.72 


0.54 


0.21 




0.45 


0.42 


0.67 


0.29 


0.34 


0.06 


0.36 



T*fcofci^5*jlSr#it1-Htf> **Kti't-i/9tyi'tJ!»9)J?(iLt^5 
i: ji, 4 £ * it tt tf * ?> 4 v> . ft, rjiSflUtittfc^tl^v^it'J x. 
i oo%3b m (to x- it 4 o fc „ 

«fc o T , £H JS 1*9 f* , ^^^«HfeJ:t5fc h ^ I* , 7 * h^/U 

i#?*4:itBfllT^5. rortii, ^ m m » H *& m ft 6 m *& bi 

g T 5 ic t a» a* *> e> T pI g 4 - t # ^ £ ti fc . 

^ h^/W^-^^^-^li^y ^ ^ f d y KftNCTC 1 1637 Id LT 

1* Ifc £ ix fc „ *f^t5t*»l±^!) a^^^^P y©i««tt, -r * t> *.VBG H, S 



VA40, V44-2010, G57, 17874 Vac-A, H : 72 *5 J; XI 88-23 £ M L X ft t> tl , HCft 
# 4 IS » * # b fc . 
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A , <<j\, * i/ K K -f - , 7^h-</v^-d f -->y--K r *J± tfscNa* to 7L h ft tz ® # 

* * . Aft fl§ ?l $ * > if-f !) ^A, HI TO . $ fit *3 <fc a ffc #J 
A- b ft 5 £ $: IB §U "t" 5 t^ 5 "Itl"Cfo5 0 £ * *l * ft * *J JB I, . * ft Ic 
^/vt^V K Kt-SrHlx., ^/w^dr->^-1f$rf^?>7^ h '< *s )V x & £ tr -5 

►net 9 . h-s^ffymtozmm-tz^ 1 t> ^ m x- »> z> „ 

S ft , -BHiaAJJiSiiKISiftfc*!)?^^*}, ; L 

* o T ft ffl m it , 2dl© & * fc I42dl© 3 - ? A* h <f (C ig $ ft fcifal. 2~ 1. 6g© 

x. /c fifc sjsf 4fc T fc 5 ; £ $> in »J © ft 18 * Wu -f t-Sif 3 ^ - hildl 

©a t IC JS-£ $ ftfc 13$ fcf&l. 2~ 1. 6gffl * i» ?> W» * ft » - 0- [Hlft*ft5^ 

a u-- h ft £f -c fc 5 . 

*-£#LTTliiltf<t'-e-t<D»*#iJ>fc< tuiiMi.Liitiitf/ifef , a*© 

* ft ^ * * K K + -4fcl4**->^7 l ix(0*SriS5< U X Z © 91 ft » '> £ < 
HO. lmM© ii & it * * m « S: 4- 7L * ft « * b * v> 0 ^ ^ -> KKt-if 
t->-T^-Fi ©II {* (44* ^ , #*L<ttl~2-e*>5. 7 * h^^i^fv'^- 
•€©* (50U/mg) it* © & 'P tt < t t> lmg/ IT* fe 5 i 5 I- "f 5 . 

o T , 51 1R £ ft fc $3 ft 14 . 7 * h - * , f" v * n - ;* , y ;vf h - ;V , -r =. h 
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x5; t t> *T T* fc 3 . 

* « , ftttft^t^fflftlil^tS. * 7 * * I* , 7 * h - * * If y * n - * 

tc-twtttUSrSSlfSvW ^ n # 7 1: /Mb $ ft fc iS D P D » ^ 8s *D $ *i £ . 
it^ISKt h y ^A|CHLT-01O~ 500mgT* h 5 . 
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?>? Y^)\,**isV-l£ (25 U/ng) 


5~150 fflg/l 








2.0~ 15 mg/1* 




3~50 mg/1 



ft L ft (t tl ft P> ft ^ e 2. 0- 15mg/ l^/U3-x^-^riX^-ifc7)* t*5— 8. 5ml/ 
tt ^ A- * * > KS:ffSfcfti:»^5:t35S-eS5. 

5 * h ^ '/w * * > ¥ - V Ht 3*6 ft K p w d . ?L » * . * fc tt ?L L «fc 5 « p p d fc L T *D 

£fc# ft X « Si p°p ^ ft ffl $ ft ft -6 o ^**T*-h[i^hy*A*fcl4#y»>Afc 
v" — :x (Brassicaceae) £ fc > ^ tf * (Sinapis) 4 J$ m «f <£> ^ S! p r p <£> T 

loxsttifc**^* 1-5 Funoit ioog 

^^v-ry^^by?^ 4o g 

7^ h ^yu;*- * i/ y — i? (50U/mg) 2g 



# y t^/pfn y k v 
5 * h - * 



10g 
50g 
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7.^T])>m^y*i/<}J* lOg 

y i> \--x**i/y-H*7? h - x k m t , V \f -;u\?a }) K v © * « 

£31 l±212mg<D W-mmm £ f L, ^©&^£M+5 fe^lc ft® lc 

MK0I2 

ilKfc^^v'^A 50g 

f*->7V8tM^ 0.8g 

7^ h * * > y — i? (50U/mg) 0. 04g 

# V tT =■ /V- fc° n 'J K y 5g 
7 ^ h — * lOOg 

* r v *s m-? 7 v J* 2 g 

3« t£ $ # £ , ^yt'^/i^fc-Dy p > Zm®.fcVa1t b LX m^x M * KKUik 

t5. h-*i8J:tf*^7 y is m ? * V J* Z to z. x m & ® Z & M t B f& 

ts„ i55mgw^fejs*^*-r a » hit. it mm aoofcaj) £ ?i & *r & & © # y -v 

iBIHfc * /W* 5 K 50g 

ft->r^8tMn 20 g 

7$ Y*< Atari's? — -tf lg 

7 ^ h — .X lOOg 



^77!)>S!M 2g 

ig gMt* $ K £ 4 V K 7 V s ? h (Eudragit s) 5rffl^TIHt;t5 
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m » m 4 

i mfcm-t h y v a ioog 

V — I- — A* . 20g 

ii ft-yryit n 40g 

> — h — 20g 

III 7? h s<-;\>* * v^y-if (50U/ml) 2g 

v V - h - )V 20g 
-f {'•K?^? h ^^^»4rffl^T±|S©l, IIi3j;t5III©-ttt-?it*»fe»|«[ 



I HI l J 





bef ore and during treatment 



Fig. 2 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 97/00098 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: A61K 38/44, A61K 33/04 

According to InternaUonal Finn aaarWcatton (IPC) or 10 both naflonaj dasaUtcanon and IPC 



B. FIELDS SEARCHED 
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Use of an antibacterial system comprising lactopcroxidase and a peroxide donor for preparing a preparation for prophylactic of 
therapeutic treatment "in vivo" of an infection caused by the bacteria Helicobacter pylori existing in the oral cavity, in the throat and in 
the stomach, which preparation is completed by the presence of thiocyanate in an antibacterial level, and eventually in the presence of 
lactoferrin. A daily dose for human treatment is 1.2-1.6 gram of the system taken 3 times a day. 



WO 97/26! 



PCT/SE97/00098 



Use of lactoperoxidase, a peroxide donor and thiocyanate 
for the manufacture of a medicament for treating 
Helicobacter pylori infection. 

DESCRIPTION 
Technical field : 

5 The present invention relates to the use of a known antibacterial 

system which is effective against infection of the bacteria Helicobacter 
pylori, which is found in the gastric mucosa and which is related to gastric 
ulcer. 

The object of the present invention is to suggest a possibility of 
10 combatting the micro-organism Helicobacter pylori, which is a spiral formed, 
gram negative bacteria existing the human gastric mucosa and also between 
the cells and intracellular/ in the gastric mucosa, which bacteria has been 
found having a connection to inflammation in ulcus (gastric ulcer disease). 

Further characteristics will be evident from the following specification. 

15 

Background of the invention 

It is known to use the enzyme lactoperoxidase in combination with a 
thiocyanate and a peroxide donor for extending the freshness of milk. It is 
also known, as for instance stated in the publication Dialog Information 
20 Services, file 5, Biosis, Dialog Accession No 7195912, to treat certain 

bacteria of the genus Campylobacter with the same lactoperoxidase system 
by producing antibacterial compositions which are active in the gastro- 
intestinal system, against diarrhoea and other intestinaPdiseases. It is shown 
that the system has an active effect on Campylobacter jejuni and 
25 Campylobacter coli. The patent EP 0 397 227 describes the use of a similar 
type of lactoperoxidase system for treatment of bacterial Listeria. 

The enzyme lactoperoxidase which is used in said compositions is 
obtained and isolated from bovine milk, or more commonly from dried milk 
products. It is important, from stability viewpoint, that the enzyme has a pH 
30 value of less than 6.5, for instance pH 3.25 - 6. 

Sodium thiocyanate generally has been used as a source of 
thiocyanate. Alternatively it is possible to use thiocyanate formed from 
secondary metabolites of plants, preferably within the family Brassicaceae, 
for instance species of the genus Brassica (types of cabbage like kale) and 
35 Sinapis (for instance mustard seed). It is important that the vegetable raw 
material is heat treated so that existing vegetable peroxidases are made 
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Several tests have shown that infection by Campylobacter is one of 
the most common reasons for sporadic enteritis causing inflammation in the 
first place of the small intestine. Probably the infection starts via a 
colonisation of the mucosa of the intestine. On the contrary there are no 
5 evidence that Campylobacter infects the ventricle mucosa. Normally an 

infection of Campylobacter does not need a medical treatment. The infection 
generally passes by itself without any medical treatment. In case there is a 
serious colitis caused by an infection of Campylobacter, however, the 
infection is to-day treated by means of antibiotics, for instance Norfloxacin 
1 0 or Erythromycin. Such treatment is quite different from treatment of 

infections of Helicobacter pylori, as will be evident from the following, and 
no prophylactic or therapeutic treatments of the respective bacteria are 
compatible. 

On the contrary many studies have proved that there is a clear 
15 connection between infection by Helicobacter pylori and gastritis, gastric 
mucosa and gastric cancer. Studies have proved that the risque of obtaining 
an infection increases following ageing, and that 40-50% of the population 
which is about 50 years of age are infected by Helicobacter pylori, which 
bacteria is, in front of all, found in the mucosa layer of the stomach. 
20 It is obviously the fact that the bacteria Campylobacter solely attacks 

the external layer of the mucosa, and that the bacteria Campylobacter 
passes through the oral cavity, the gullet or throat, the stomach and at least 
those parts of the intestine system located closest to the stomach without 
causing any infection. 
25 The situation is actually the opposite as concerns the bacteria 

Helicobacter pylori, namely that the bacteria is found in the oral cavity, in the 
throat and in front of all in the stomach and can cause infection thereof, 
whereas said bacteria does not attack the intestinal system. The reason 
therefore probably is that Helicobacter penetrates in between the cells of the 
30 stomach and even into the cells of the gastric mucosa and attacks said cells 
intracellular, and that the bacteria is capable of protecting itself underneath 
a thick layer of mucus in the gastric mucosa. Depending on the above 
mentioned intracellular penetration the bacteria also is protected against the 
action of antibiotics. Evidence that the bacteria penetrates intracellular is 
35 found for instance in the publication Journal of Clinical Pathology, Vol. 47, p. 
699-704, Noach L.A. "Electron microscopy study of association between 



2690^^) 



WO 97/2690*!^ 5 PCT/SE97/00098 

to the walls of the epithelial cells and changes the structure of mucus, and 
this makes the bacteria attack the cells intracellular. Further, the bacteria 
secretes proteases which decompose proteins and fats and injuries mucus. 
The patient's reactions on infections give injuries on the adjacent cells but do 
not cause any damages of the bacteria. Local hormonal disturbances lead to 
an increased production of acid. 

For almost all patients who suffer from ulcus duodeni a gastritis can 
be traced, which has been induced by the bacteria Helicobacter pylori. In 
fact, 60-80% of the patients who suffer from ulcus ventriculi are infected by 
Helicobacter pylori, but the connection is less than for ulcus duodeni. 

As mentioned above infections by Helicobacter pylori, so far, have 
been treated by a triple treatment including treatment with bismuth, 
Metronidazol and alternatively Amoxocillin or Tetracyklin, or by a treatment 
comprising a H2-receptor-blocker and two antibiotics. The first mentioned 
treatment gives an insufficient result and often leads to several adverse 
effects. The last mentioned treatment gives 60-80% healing. 

On the other side there is to-day a restrictive view as regards the use 
of antibiotics depending on the risque of creations of antibiotic resistant 
strains. 

Therefore, there has been a desire for alternative forms of treatment. 
Description of the present invention 

So far there has not existed any simple and effective treatment 
against Helicobacter pylori except using the above mentioned triple treatment 
including treatment with antibiotics. 

It is therefore very surprising that it has shown possible to combat 
infections of Helicobacter pylori using a lactoperoxidase system of the 
initially mentioned type, by using, according to the invention, an antibacterial 
system comprising lactoperoxidase, a thiocyanate and a peroxide donor for 
making a preparation for treatment of infections caused by Helicobacter 
pylori present in the oral cavity, in the throat and, in front of all, in the 
stomach, even against intracellular infection of the gastric mucosa. 

It is often possible to treat various bacteria "in vitro", whereas it can 
be difficult or impossible to treat the same bacteria "in vivo". Helicobacter 
pylori can be treated by means of a large variety of anti microbial substances 
"in vitro". In spite thereof it is difficult to exterminate the organism, even 
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in a Brucella broth, pH 6.0 for 2 days. 

In the test procedure cells of the human epithelial cell line HEp-1 were 
infected for 12 hours. Extra cellular bacteria were killed by means of 
gentamicin (50 mg/l), and the various systems were added. The cells were . 
5 lysed after 0.6 and 24 hours, see curve K in the diagram of the enclosed 
figure 1 . In the figure curves are shown for the following system: 

2. Glucoseoxidase + Lactoperoxidase + Glucose + SCN (active 
thiocyanate); 

3. Mg02 + Lactoperoxidase + Glucose + SCN; 

0 5. Glucoseoxidase + Lactoperoxidase + Glucose + SCN -f Lactoferrin. 
As evident from figure 1 all bacteria Helicobacter pylori was 
exterminated in all of the above mentioned systems 2, 3 and 5. This shows 
that the system enters into the cells and kills all bacteria intracellulary. 



5 system, when solved in a liquid, is capable of penetrating into the cells and 



The system also has been tested "in vivo" in a mouse model and in 
human bodies: 

Mouse studies 

In this model the above described "Lactoperoxidase system" has been 
tested. Further, the same antibacterial system has been tested completed 
with lactoferrin in order to find out if lactoferrin might potentiate the system. 

Method: 30 mice were infected with Helicobacter pylori] 7 days after 
the bacteria was added it was checked that the mice had actually been 
infected; this was made by growth and verification of Helicobacter pylori by 
PCR-technics. 

Thereafter the mice were divided into three groups with 1 0 mice in 
each group, a check group and two test groups; the mice in the first one of 
said test groups were given the above mentioned antibacterial 
lactoperoxidase system and the mice of the second test group were given 
the same system completed with lactoferrin. 

The antibacterial system comprising lactoperoxidase, glucose, 
glucoseoxidase and thiocyanate was added. The system was supplied in 
dried form and was solved in water and was administrated 3 times a day 
with 0.1 ml per time for 7 days. Thereafter a new analysis was made of the 



It is conspicuous that the active component which is formed by the 



to kill the bacteria Helicobacter pylori. 
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Table 2 



Person 


1 


2 


3 


4 


5 


6 


7 


Before treatment 


1.97 


1.7 


1.36 


0.87 


0.72 


0.54 


0.21 


After treatment 


0.45 


0.42 


0.67 


0.29 


0.34 


0.06 


0.36 



The above indicated results must be considered very sensational and 
successful considering the fact that it has until now been necessary to make 
5 use of a treatment with two antibiotics in combination with an acid secretion 
inhibitor for exterminating the bacteria Helicobacter pylori "in vivo". Still, not 
even said so far practised very strong treatment has been 100% effective. 

The intracellular tests, the mice tests and the human tests thus prove 
that the antibacterial system comprising lactoperoxidase r glucose, 
0 glucoseoxidase and thiocyanate is capable, not only in an "in vitro" system 
but also in an "in vivo" situation, to exterminate the bacteria Helicobacter 
pylori. It has been shown that this is possible in spite that said bacteria is 
peculiar in protecting itself under a thick mucus layer in the gastric mucosa 
and to penetrate intracellular therein and to protect itself against antibiotics. 
5 Above the lactoperoxidase system has been tested against 

Helicobacter pylori, strain NCTC 11637. Corresponding tests have been 
made against other strains of Helicobacter pylori, namely VBG H, SVA40, 
V44-2010, G57, 17874 Vac-A, H:72 and 88-23. The same good results 
were obtained. 

As indicated above in connection to the human studies it is also 
possible to treat infections of the bacteria Helicobacter pylori by means of 
various preparations like as pure pharmaceutical preparations, but also as 
food stuffs like in various types of diets. From the latter type it is possible to 
prepare a wheat diet comprising crushed wheat, skim milk powder, soy 
meal, calcium caseinate, fats, fibres and emulsifiers to which has been added 
sodium thiocyanate, a peroxide donor, lactoperoxidase and SCN. It is also 
possible to make use of various milk products and to add thereto a peroxide 
donor, and it is likewise possible to make use of a type of cultured milk 
comprising peroxides producing lactobacilles. By special feeding of the milk 
producing animals it is also possible to provide an increase of the content of 
thiocyanate in the milk. 

An example of a product is a porridge which is prepared in that a dose 
of the dried lactoperoxidase system, about 1.2- 1.6 gram, is mixed with 3/4 
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Liquid preparations for oral administration can be present in the form 
of syrups or suspensions, for instance solutions containing 0.2 - 20 % by 
weight of the above described active substances together with ethanol, 
glycerol or propylene glycol. The peroxid donor thereby is added in the form 
of a micro capsuled product for preventing a releasing thereof prior to the 
administration. 

The preparation of tablets is made according to common technics, 
which technics are well known to the expert, and so are methods for the 
preparation of granulate for filling of gelatine capsules. 

The daily dose of the active system for peroral administraton varies 
and depends on the type of administration, but as a general rule the dose is 
between 8-400 mg per day, as concerns the sodium thiocyanate, and 
1 0-500 mg per day as concerns the sodium percarbonate. 

The following table 3 gives a general view of the amount of active 
components suitable for use in various preparation types. 



Table 3 



Lactoperoxidase (25 U/mg) 


5-150 mg/l 


Glucose 


at least 0.5 g/l* 


Glucoseoxidase 


2.0-15 mg/f 


Thiocyanate 


3-50 mg/l 



' glucose - glucoseoxidase is a peroxide donor. Glucose, however, 

should be present in such amount that the glocuseoxidase can provide 
peroxide. An amount of 2.0-15 mg/l glocuseoxidase corresponds to 
5-8.5 ml/1 glucose. It is also possible to add a solid peroxide donor 
which gives an equivalent amount of hydrogen peroxide upon 
reaction. Further a strain of peroxide producing Lactobacillus can be 
used for generating peroxide. 

Lactoperoxidase is added as a pure product, as milk powder, or as a 
whey product. Glucose oxidase is generally prepared by growing Aspergillus 
niger and isolation thereof from the medium, but a pure natural product like 
honey can be an alternative. The thiocyanate is added as a salt with sodium 
or potassium, but it can also be added is the form of a natural product like 
kale or another BrassicSceae or Sinapis product containing thiocyanate. 
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Preparation example 3 



Carbamide peroxide 50 g 

Sodium thiocyanate 20 g 

Lactoperoxidase 1 g 

5 Lactose 1 00 g 

Steraric acid powder 2 g 



The carbamide peroxide is granulated using Eudragit S. The 
lactoperoxidase is mixed with lactose and sodium thiocyanate, and the 
0 mixture is granulated by means of Eudragit S. The two granules are mixed 
and are mixed with the stearic acid powder, and the total mixture is formed 
to tablets, the average weight of which is 175 mg. 

Preparation example 4 



5 I Sodium percarbonate 100 g 

Mannitol 20 g 

II Sodium thiocyanate 40 g 
Mannitol 20 g 

III Lactoperoxidase (50 U/mg) 2 g 
Mannitol 20 g 



A granulate is prepared from each of I, II and III above using an 
Eudragit S solution. The combined granulates are mixed with a taste giving 
substance like sugar, cocoa, microcapsuled lemon aroma, or mixtures 
thereof. The granulate is dosed by means of a dosing spoon. The granulate is 
packed in an air tight material. 



